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EUROGEL ’91 


Progress in Research and Development of Processes and Products from Sols and Gels 


Proceedings of the 2nd European Conference on Sol-Gel Technology, 
Saarbricken, Germany, 2-5 June 1991 


edited by S. Vilminot, R. Nass and H. Schmidt 


European Materials Research Society Monographs Volume 5 


Eurogel '91 is the second 
conference to report on the 
developments in research and 
technology of European 
laboratories and industry. The 
volume focuses on the scientific 
and technological progress in the 
field, as well as providing a global 
overview of the latest 
developments. The fifty presented 
papers report on many new 
themes and research groups. 


Expansion in the utilization of the 
sol-gel process for new products 
and processes is developing 
steadily. Application requires an 
interdisciplinary effort beginning 
with application orientated 
fundamental research and ending 
up with engineering and 
technology. This interdisciplinary 
contact can be enhanced by closer 
cooperation between research and 
industry. In particular, potential 
users of innovative materials 
should become more aware of the 
possibilities connected with sol-gel 
technologies. At present the 
sol-gel process is considered as 
one of the most important 
technologies for developing 
innovative glasses, ceramics and 
composites. The contributions in 
this volume will be of interest to all 
those who are involved in the 
development potential of industrial 
and market needs. 


Abbreviated contents: |. Invited 
Lectures. Survey over the State 
of the Art of Sol-Gel Activities. 


Survey over the state of the art of 
sol-gel activities in the United 
States (D. Uhimann). Sol-gel 
processing of advanced ceramics 
by molecular level designing 

(S. Hirano, T. Yogo). 
Glass-research and fiber drawing 
by sol-gel processes in Japan 

(T. Yoko, S. Sakka). Scientific 
fields and practical applications of 
sol-gel techniques in the Soviet 
Union (B. Shalumov). Survey over 
the state of the art in the field of 
processing of inorganic-organic 
composite materials (H. Schmidt). 
ll. Precursor Chemistry. Thermal 
decomposition of hydrosilses- 
quioxane gels under argon 

(V. Belot et al.). Heterometallic 
alkoxides as precursors to 
multi-component oxides: Some 
examples based on Pb-Nb and 
Cd-Nb systems (L.G. Hubert- 
Pfalzgraf et al.). UM. Coatings. 
Preparation of catalysts on a 
ceramic substrate by sol-gel 
technology (A. Bos et al.). 
Patternable inorganic-organic 
copolymers (ORMOCERs) 

(M. Popalil et al.). Preparation of 
superconducting thick films using 
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sol-gel (H. Wedemeyer, 

J. Y. Zhang). V. Porous Materials 
and Composites. Alcoholic 
fermentation with saccharomyces 
cerevisiae trapped in SiO? films 
(S. Dire et al.). The preparation 
and characterization of Sn-Si-O 
gels. Part ll: The effect of thermal 
treatment (C.C. Perry et al.). 
Structural and mechanical 
evolution of partially densified 
aerogel during the aerogel-giass 
process (T. Woignier et al.). 

V. New Processing Techniques. 
Fabrication of large size near net 
shape components of silica glass 
(M. Beghi et al.). Elaboration of 
mullite and cordierite powders by 
organic gels (A. Douy). 

A conductivity study on V2Os 
based amorphous materials 

(G.P. Triberis). Vi. Poster 
Sessions. Precursor Chemistry. 
Coatings. Porous Materials and 
Composites. New Processing 
Techniques. General Topics, 
Glasses and Ceramics. 
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Price: US $ 178.00 / Dfl. 285.00 
ISBN 0-444-89344-X 
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The Netherlands 
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The Chemical Physics of 
Solid Surfaces 


edited by D.A. King and D.P. Woodruff 
Volume 6: Coadsorption, Promoters and Poisons 


Although there has been a 
tremendous development of new 
techniques to facilitate the study of 
well-characterised surfaces, there 
remains a dearth of publications 
devoted to the application of these 
methods. This is particularly true in 
the case of multi-technique 
Studies, directed to understanding 
key aspects of surface chemistry 
and physics. This series of books 
sets out to rectify this state of 
affairs by providing reviews which 
concentrate on the scientific 
achievements in terms of new 
understanding of the chemical 
physics of surfaces, rather than 
the methodology. Since the earlier 
volumes have appeared, there has 
been an increasing shift of 
emphasis to these multi-faceted 
approaches to understanding 
surface chemical problems, which 
makes the series even more 
appropriate to the needs of the 
research community. 


The present volume provides 
particularly clear evidence of this 
growth. In the specific area of 
application of heterogeneous 
Catalysis, substantial progress is 
being made in confronting 
problems of increasing complexity, 
such as those associated with 
Coadsorption, Promoters and 
Poisons, which forms the subject 
matter of this book. This progress 
is reflected in sophisticated 
theoretical calculations as well as 
experiments, and both areas are 
covered in chapters which are 
written by acknowledged experts 
in the field. Specific problems 
covered include the effect of 





promoters (especially alkali 
metals) and poisons in CO, water 
and hydrogen surface chemistry 
including Fischer-Tropsch and 
water-gas shift reactions, and in 
ammonia synthesis. In addition, 
two chapters are devoted to 
different aspects of alloy surface 
chemistry (bulk alloys and thin 
overlayer films), while one further 
synergistic effect concerns the 
so-called strong metal support 
interaction. In all cases, 
connections are made to the 
related catalyst studies, although 
the emphasis is on the 
achievements of the model 
investigations of well-character- 
ised surfaces. 


The book should be of interest to 
the many researchers in the field 
of surface science (coming from 
backgrounds in chemistry, physics 
and materials science), as well 

as to those interested in 
heterogeneous catalysis. 
Contents: 

Preface. Chapter 1. Adsorbate- 
Adsorbate interactions on Metal 
Surfaces (J.K. Nerskov). Chapter 2. 
Theory of the Coadsorption of H2O 
and CO with K on the Pt(111) 
Surface (J.E. Miller). Chapter 3. 
Interaction between Alkali Metal 
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Adsorbates and Adsorbed Molecules 
(CO; H20) (H.P. Bonzel, G. Pirug). 
Chapter 4. Coadsorption of Carbon 
Monoxide and Hydrogen on Metal 
Surfaces (X.-C. Guo, D.A King). 
Chapter 5. Adsorption on Bimetallic 
Surfaces (W.K. Kuhn, R.A. 
Campbell, D.W. Goodman). 
Chapter 6. The Chemical Properties 
of Alloy Single Crystal Surfaces 
(B.E. Nieuwenhuys). Chapter 7. 
Promotion in Ammonia Synthesis 
(M. Bowker). Chapter 8. Promotion 
in the Fischer-Tropsch Hydrocarbon 
Synthesis (R.W. Joyner). Chapter 9. 
Promoters and Poisons in the 
Water-Gas Shift Reaction 

(C.T. Campbell). Chapter 10. Strong 
Metal-Support interactions 

(J.P.S. Badyal). index. 
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211 (1993) 381 
218 (1994) 504 
214 (1993) 438 
213 (1993) 210 


219 (1994) 95 
215 (1993) 31 


213 (1993) 105 
218 (1994) 240 
218 (1994) 314 
219 (1994) 161 
214 (1993) 438 


213 (1993) 211 


212 (1993) 103 


220 (1994) 417 
213 (1993) 54 
212 (1993) 551 
218 (1994) 563 
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Babi¢, D., D.J. Klein and C.H. Sah, Symmetry of fullerenes 
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Bachilo, S.M. and T. Gillbro, Diphenyloctatetraene S, emission 
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Bacis, R., see R. Stringat 

Bacsa, W.S., W.A. de Heer, D. Ugarte and A. Chatelain, Raman spectroscopy of closed- 
shell carbon particles 

Bacskay, G.B., see A.T. Wong 

Baer, M., see A. Baram 
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Bai, J.-L., see Z.-L. Cai 

Baisogolov, A.Yu., see A.A. Buchachenko 

Bak, K.L., see M. Jaszunski 

Baker, J. and J.M. Dyke, A photoelectron and ab initio study of the CH,;SCH, radical 

Baker, J.,S.K. Bramble and P.A. Hamilton, A hot band LIF study of the A 'TI,-X ‘ZY tran- 
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Baker, J., V.C. Gibbons and P.A. Hamilton, Fourier transform optogalvanic spectroscopy 

Baker, J., A. Scheiner and J. Andzelm, Spin contamination in density functional theory 

Bakkas, N., see S. Coussan 

Bala, P., B. Lesyng and J.A. McCammon, Extended Hellmann-—Feynman theorem for non- 
stationary states and its application in quantum-classical molecular dynamics simulations 

Balaban, A.T., D.J. Klein and C.A. Folden, Diamond-graphite hybrids 

Balaji, V., see H.S. Plitt 

Balasubramanian, K., see M. Benavides-Garcia 

Balasubramanian, K., Topological characterization of five C>, fullerene isomers (Chem. 
Phys. Letters 206 (1993) 210). Erratum 

Balasubramanian, K., see S. Roszak 

Balasubramanian, K., see D.-W. Liao 

Balasubramanian, K. and P.Y. Feng, Potential energy curves for electron beam excitation 
of RbXe* excimer 

Balasubramanian, K., see M. Vijayakumar 

Baldacchino, G., see P. Hébert 

Balkova, A., see L. Meissner 

Ball, J.C., see T.J. Wallington 


212 (1993) 150; 


220 (1994) 411 


217 (1994) 254 
211 (1993) 53 
211 (1993) 235 
216 (1993) 247 
218 (1994) 557 


213 (1993) 54 
220 (1994) 429 


211 (1993) 346 
217 (1994) 17 
212 (1993) 649 


219 (1994) 372 
214 (1993) 215 
217 (1994) 349 
220 (1994) 109 
220 (1994) 93 
220 (1994) 154 
213 (1993) 257 


213 (1993) 297 
215 (1993) 163 
216 (1993) 380 
217 (1994) 123 


219 (1994) 259 
217 (1994) 266 
213 (1993) 158 
211 (1993) 631 


211 (1993) 649 
215 (1993) 427 
213 (1993) 174 


214 (1993) 85 
215 (1993) 87 
213 (1993) 345 
212 (1993) 177 
211 (1993) 41 
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Bao, Y., see M. Gong 

Bao, Y., see X. Song 
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Baram, A., I. Last and M. Baer, Quantum-mechanical cross sections for the D+H, and 
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Baram, A., I. Last and M. Bear, Quantum-mechanical cross sections for the D+H, and 
H+D, reactive systems. Application of the negative imaginary potentials within the j, 
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Baranyai, A., see I. Borzsak 

Barbedette, L., see P.M. Ajayan 
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Barnabas, M.V., see K.R. Cromack 


Barone, V., C. Adamo and N. Russo, Density functional approach to the structures and 
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Barrie, P.J., C.J. Groombridge, J. Mason and E.A. Moore, Nitrogen-15 nuclear magnetic 
shielding tensors in nitrite and nitrate ion. Experimental and theoretical determinations 
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Bartlett, R.J., see L. Meissner 

Bartlett, R.J., see P.G. Szalay 

Bartlett, R.J., see S.A. Perera 
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Bartram, S., see S. Grimme 
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213 (1993) 412; 


212 (1993) 141 


211 (1993) 469 
218 (1994) 422 


213 (1993) 363 
220 (1994) 186 
217 (1994) 210 
217 (1994) 216 


216 (1993) 579 
214 (1993) 546 


212 (1993) 649 


215 (1993) 416 
216 (1993) 329 
215 (1993) 509 
211 (1993) 637 
218 (1994) 485 


212 (1993) 5 


215 (1993) 40 
213 (1993) 333 
213 (1993) 71 


219 (1994) 491 
216 (1993) 359 


214 (1993) 293 
217 (1994) 595 
217 (1994) 283 
212 (1993) 177 
214 (1993) 481 
216 (1993) 606 
220 (1994) 46 
213 (1993) 32 
213 (1993) 71 


216 (1993) 575 


214 (1993) 257 
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Beljonne, D., see M. Fahlman 

Belyaev, J., see S. Fedrigo 

Benavides-Garcia, M. and K. Balasubramanian, Spectroscopic constants and potential en- 
ergy curves of PbBr 
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(SF, )s55 clusters by molecular dynamics simulation 
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216 (1993) 418 
211 (1993) 119 
214 (1993) 507 
216 (1993) 585 
220 (1994) 177 
219 (1994) 207 
211 (1993) 110 


213 (1993) 427 
211 (1993) 305 


211 (1993) 312 
212 (1993) 624 


214 (1993) 489 
215 (1993) 451 


216 (1993) 341 


216 (1993) 228 
215 (1993) 416 


217 (1994) 513 
212 (1993) 201 
214 (1993) 327 
211 (1993) 166 


211 (1993) 631 


218 (1994) 551 
215 (1993) 301 
212 (1993) 467 
220 (1994) 53 
214 (1993) 175 


220 (1994) 291 


212 (1993) 413 
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Bigot, B., see S.A. Borshch 

Bill, H., see C. Pédrini 
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Bishop, D.M. and S.M. Cybulski, Calculation of electromagnetic properties of the noble 
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Bittl, R., Matrix elements of spin operators in exchange coupled tetrameric metal clusters 
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216 (1993) 465 
218 (1994) 377 


211 (1993) 549 
217 (1994) 513 
218 (1994) 295 
219 (1994) 473 
215 (1993) 509 
220 (1994) 197 
215 (1993) 535 
213 (1993) 196 


218 (1994) 475 
211 (1993) 214 
218 (1994) 492 
212 (1993) 677 
217 (1994) 413 
211 (1993) 341 
220 (1994) 186 
219 (1994) 433 
212 (1993) 205 


216 (1993) 56 
212 (1993) 398 
220 (1994) 433 


215 (1993) 571 
219 (1994) 360 


215 (1993) 455 
212 (1993) 518 
213 (1993) 422 


211 (1993) 255 


213 (1993) 75 
213 (1993) 210 
212 (1993) 561 
215 (1993) 279 
217 (1994) 544 
212 (1993) 298 


215 (1993) 668 


215 (1993) 363 
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Bolender, J.P., D.H. Metcalf and F.S. Richardson, Chirality-dependent intermolecular in- 
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Boo, D.W. and Y.T. Lee, Infrared spectra of CH? core in CH? (H;) 
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216 (1993) 228 
220 (1994) 177 
215 (1993) 341 


211 (1993) 575 


219 (1994) 452 
215 (1993) 576 
215 (1993) 97 
219 (1994) 291 
213 (1993) 111 


213 (1993) 131 


218 (1994) 159 


213 (1993) 522 


211 (1993) 649 
212 (1993) 329 
216 (1993) 458 
216 (1993) 465 
219 (1994) 101 
216 (1993) 215 


216 (1993) 11 
215 (1993) 541 
217 (1994) 136 
211 (1993) 358 
217 (1994) 112 
213 (1993) 196 
216 (1993) 525 
217 (1994) 239 


218 (1994) 320 
217 (1994) 525 
214 (1993) 159 
214 (1993) 362 
212 (1993) 398 
216 (1993) 329 


219 (1994) 497 
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Brenner, L.J., J. Senekowitsch and R.E. Wyatt, Coupled cluster calculation of the in-plane 
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215 (1993) 681 
217 (1994) 105 
214 (1993) 381 
215 (1993) 301 


218 (1994) 122 


219 (1994) 484 
220 (1994) 433 


212 (1993) 241, 247 


217 (1994) 36 
211 (1993) 88 
217 (1994) 24 
219 (1994) 473 
214 (1993) 77 
212 (1993) 205 
215 (1993) 109 
215 (1993) 528 


213 (1993) 217 
213 (1993) 297 
216 (1993) 566 
216 (1993) 418 
217 (1994) 167 


211 (1993) 534 
213 (1993) 71 
216 (1993) 215 
214 (1993) 327 


217 (1994) 507 
213 (1993) 32 
220 (1994) 235 


218 (1994) 13 
219 (1994) 355 
217 (1994) 105 
215 (1993) 63 
213 (1993) 571 
213 (1993) 196 
211 (1993) 649 


218 (1994) 568 
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Higgins, D.A., R.R. Naujok and R.M. Corn , Second harmonic generation measurements 
of molecular orientation and coadsorption at the interface between two immiscible elec- 
trolyte solutions 

Higo, J., see T. Yamato 

Higuchi, J., see M. Yagi 

Hill, J.-R., see J. Sauer 

Hillier, I.H., see P.E. Young 

Hillier, I.H., see R.J. Hall 

Hilpert, G., H. Linnartz, M. Havenith, J.J. ter Meulen and W.L. Meerts, Tunable infrared 
and far-infrared direct absorption spectroscopy of molecular ions in a supersonic jet 
expansion 

Hinchliffe, A. and H.J. Soscun Machado, Ab initio study of the static dipole polarizability 
of naphthalene 

Hinek, M.J., see J. Supronowicz 

Hinek, M.J., see W. Kedzierski 

Hintsa, E.J., see W. Sun 

Hinze, G., see B. Geil 

Hioka, K., see T. Fujiwara 

Hirata, F., see S. Ten-no 

Hirosawa, I., see K. Tanigaki 

Hirose, C., see S. Sekine 

Hirota, N., see M. Terazima 

Hirsch, A., see A. Skiebe 

Hirsch, G., see Y. Li 

Hirsch, G., see H.-P. Liebermann 

Hiyama, M. and S. Iwata, Theoretical assignment of the vibronic bands in the photoelec- 
tron spectra of N, below 30 eV 

Ho, K.M., see X.Q. Wang 

Hé, M., R.P. Sagar, J.M. Pérez-Jorda, V.H. Smith Jr. and R.O. Esquivel, A numerical study 
of molecular information entropies 

Hobza, P., see J. Vacek 

Hochstrasser, R.M., see J.P. Culver 

Hoeft, J. and T. Térring, The microwave rotational spectrum of X 7£* YO 

Hoeft, J. and K.P.R. Nair, Millimeter wave rotational spectrum of gallium monofluoride 

Hof, M., see H. Lanig 

Hoffman, D.K., see Y. Huang 

Hoffman, D.K., see W. Zhu 

Hoffman, D.K., see D.J. Kouri 

Hoffmann, E. and A. Schweiger, Stimulated echo description of coherent Raman beat EPR 
spectroscopy 

Hoffmann, H., see K.L. Walther 

Hofmann, H.-J., see R. Cimiraglia 

Hogreve, H., The ground state geometry of the Ne} trimer 

Hohm, U., Modelling of the long-range part of the invariants of the incremental pair polar- 
izability tensor A& 


214 (1993) 193; 


213 (1993) 209; 


211 (1993) 625 
218 (1994) 276 
215 (1993) 681 


213 (1993) 485 
219 (1994) 155 
211 (1993) 179 
218 (1994) 333 
215 (1993) 405 
220 (1994) 129 


219 (1994) 384 


214 (1993) 64 
213 (1993) 282 
218 (1994) 314 
218 (1994) 515 
216 (1993) 51 
212 (1993) 81 
214 (1993) 391 
213 (1993) 395 
212 (1993) 129 
214 (1993) 541 
220 (1994) 138 
212 (1993) 185 
214 (1993) 381 


211 (1993) 319 
217 (1994) 199 


219 (1994) 15 
220 (1994) 85 
214 (1993) 431 
215 (1993) 367 
215 (1993) 371 
220 (1994) 423 
214 (1993) 451 
217 (1994) 73 
220 (1994) 312 


220 (1994) 467 
212 (1993) 96 
217 (1994) 430 
215 (1993) 72 


211 (1993) 498 
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Hohmann, J., G. Miiller, G. Schénnenbeck and F. Stuhl, Temperature-dependent quench- 

ing of O,(b ‘Ly ) by H,, D,, CO,, HN, DN,, HNCO and DNCO 217 (1994) 577 
Holbert, V.P., see S.J. Garrett 219 (1994) 409 
Holden, J.M., see Y. Wang 211 (1993) 341; 217 (1994) 413 
Holden, J.M., P. Zhou, X.-X. Bi, P.C. Eklund, S. Bandow, R.A. Jishi, K. Das Chowdhury, 

G. Dresselhaus and M.S. Dresselhaus, Raman scattering from nanoscale carbons gener- 

ated in a cobalt-catalyzed carbon plasma 220 (1994) 186 
Holme, T.A. and T.N. Truong, A test of density functional theory for dative bonding systems 215(1993) 53 
Holmes, A.B., see 1.D.W. Samuel 213 (1993) 472 
Holmes, A.B., see M. Fahiman 214 (1993) 327 
Holmes, J.L., F.P. Lossing and P.M. Mayer, The effects of methyl substitution on the struc- 

ture and thermochemistry of the cyanomethyl radical and cation 212 (1993) 134 
Holovko, M.F., see Yu.V. Kalyuzhnyi 215(1993) 1 
Holtgrave, J., K. Riehl, D. Abner and P.D. Haaland, lon chemistry in tetraethylorthosili- 

cate (C,H;O),Si 215 (1993) 548 
Holtom, G.R., see R. Knochenmuss 215 (1993) 188 
Hémmerich, U., see H. Eilers 212 (1993) 109 
Hémmerich, U., H. Eilers, W.M. Yen and H.R. Verdun, The optical center M,O}- in 

Y,SiO,: Mn, X (X=Al, Ca) 213 (1993) 163 
Honigmann, M.., see Y. Li 212 (1993) 185 
Hénle, W., see K. Kamaras 214 (1993) 338 
Honma, C., see T. Nakayama 213 (1993) 581 
Hoppe, R., see G. Blasse 215 (1993) 363 
Horani, M., see S. Douin 216 (1993) 215 
Horiai, K., see H. Uehara 213 (1993) 101; 214 (1993) 527; 215 (1993) 505 
Hormes, J., see S. Grimme 213 (1993) 32 
Horoyski, P.J. and M.L.W. Thewalt, Cj, vibrational frequencies obtained from singlet ox- 

ygen photoluminescence 217 (1994) 409 
Horsewill, A.J., see S. Clough 211 (1993) 637 
Hoshino, K., T. Naganuma, K. Watanabe, A. Nakajima and K. Kaya, Ionization potentials 

of gold—sodium (Au,.Na,,,) bimetallic clusters 211 (1993) 571 
Hoshino, K., see A. Nakajima 214 (1993) 22 
Hotokka, M.., see O.-P. Sairanen 215 (1993) 353 
Houde, D., see T.-H. Tran-Thi 213 (1993) 139 
Howard, S.T. and K. Wozniak, The effect of electron correlation on the structure and prop- 

erties of the benzenium ion 212 (1993) 1 
Howdle, S.M. and V.N. Bagratashvili, The effects of fluid density on the rotational Raman 

spectrum of hydrogen dissolved in supercritical carbon dioxide 214 (1993) 215 
Hrbek, J., see J.A. Rodriguez 220 (1994) 486 
HruSak, J., see A. Fiedler 211 (1993) 242 
Hsieh, T.-C., see T.-C. Chang 213 (1993) 564 
Hsue, C.-S., see C.-C. Chen 217 (1994) 486 
Huang, K.L., see B. Fain 216 (1993) 551 
Huang, R., J. Wu, M.-X. Gong, A. Saury and E. Carrasquillo M., Direct observation of vi- 

brational relaxation in highly excited HCN 216 (1993) 108 
Huang, R., J. Wu, M.-X. Gong, A. Saury and E. Carrasquillo M., Vibrational state-to-state 

resolution in the collisional relaxation of a highly vibrationally excited polyatomic: HCN 216 (1993) 115 
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Huang, Y. and S.-I Chu, Study of the photoabsorption spectrum of diamagnetic Rydberg 
atoms without the need of using full eigenvectors 

Huang, Y., W. Zhu, D.J. Kouri and D.K. Hoffman, A general time-to-energy transform of 
wavepackets. Time-independent wavepacket-Schrédinger and wavepacket-Lippmann- 
Schwinger equation (Chem. Phys. Letters 206 (1993) 96). Erratum 

Huang, Y., W. Zhu, D.J. Kouri and D.K. Hoffman, Analytic continuation of the polynom- 
ial representation of the full, interacting time-independent Green function 

Huang, Y., see W. Zhu 

Huang, Y., see DJ. Kouri 

Huber, J.R., see M.-A. Thelen 

Huber, J.R., see G. Baum 

Huber, J.R., see P. Felder 

Huber, J.R., see G.P. Morley 

Hubrich, M., G.G. Maresch and H.W. Spiess, Pulsed electron nuclear double resonance 
study of molecular motions of radicals in a high-strength liquid-crystalline polymer 

Huché, M., see M. Lequan 

Hudson, E., see G. Remmers 

Huffman, D.R., see L. Nemes 

Huisken, F., see M. Ehbrecht 

Hulett Jr. , L.D., D.L. Donohue, J. Xu, T.A. Lewis, S.A. McLuckey and G.L. Glish, Mass 
spectrometry studies of the ionization of organic molecules by low-energy positons 

Hunter, C.N., see H. van der Laan 

Hurley, M.D., see T.J. Wallington 

Hurwitz, Y., Y. Rudich and R. Naaman, Reactant rotational energy effect on energy distri- 
bution in products. The role of the electronic angular momentum 

Hiittermann, J., see S.A. Dikanov 

Huuang, J.-S., see W.-D. Cheng 

Huzinaga, S. and M. Klobukowski, Well-tempered Gaussian basis sets for the calculation 
of matrix Hartree-Fock wavefunctions 

Hvelplund, P., see L.H. Andersen 

Hvidt, A., see P. Westh 


211 (1993) 41; 213 (1993) 442; 


211 (1993) 601 


213 (1993) 209 


214 (1993) 451 
217 (1994) 73 
220 (1994) 312 
213 (1993) 275 
213 (1993) 427 
215 (1993) 221 
219 (1994) 195 


218 (1994) 81 
213 (1993) 71 
214 (1993) 241 
218 (1994) 295 
214 (1993) 34 


216 (1993) 236 
212 (1993) 569 
218 (1994) 34 


215 (1993) 674 
212 (1993) 493 
216 (1993) 353 


212 (1993) 260 
217 (1994) 204 
217 (1994) 245 
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Ibuki, K., see T. Nakayama 

Igarashi, M., see Y. Nakamura 

I’Haya, Y.J. and S. Kanosue, Solvent dependence of excited molecule-free radical interac- 
tions studied by means of time-resolved electron spin resonance 

I’'Haya, Y.J., see K. Kobayashi 

lijima, T., Anharmonicity of the OH...O hydrogen bond in liquid water 

Ikeda, H., see H. Umemoto 

Ikeda, R., see N. Kimura 

Ikemoto, I., see K. Kikuchi 

Ikeura, H., K. Tanaka, T. Sekiguchi and K. Obi, Observation of neutral products of a soft 
X-ray stimulated etching reaction in the SF,/a-SiO, absorption system 

Ikeyama, T. and T. Azumi, Triplet spin-sublevel selectivity of the $,-T, intersystem cross- 
ing in trans-stilbene 

Iilas, F., see C. Sousa 

Illas, F., see J. Rubio 

Imamura, A., see Y. Kohno 

Inaba, R., K. Tominaga, M. Tasumi, K.A. Nelson and K. Yoshihara, Observation of ho- 
mogeneous vibrational dephasing in benzonitrile by ultrafast Raman echoes 

Infante, G., see G. Polzonetti 

logansen, A.A., O.M. Sarkisov, E.V. Zimont, J.A. Seetula, R.S. Timonen and S. Cheskis, 
Formation of vibrationally excited OH radicals in the O('D) +H,S reaction 

lonov, P.L., see H.F. Davis 

lonov, S.1., see H.F. Davis 

Irngartinger, T., see F. Giittler 

Irving, K., see O.N. Ventura 

Ishida, T., A classical cross-section calculation for Penning ionization with multi-exit chan- 
nels. N,-He*(2 °S) +N? (7E,, “I, 7£,) +He+e~ 

Ishii, J., T. Matsui, K. Tsukiyama and K. Uehara, Observation of the A 7£*+—X 7Il,,. 
transition of nitric oxide with two-photon degenerate four-wave mixing 

Ishikawa, M. and Y. Maruyama, Femtosecond spectral hole-burning of crystal violet in 
methanol. New evidence for ground state conformers 

Ishikawa, Y., see X. Gu 

Ishikawa, Y., Comment on “Segmented contractions of relativistic Gaussian basis sets” 

Ishikawa, Y., Ab initio study of the structure and ionization potential of aluminum-sodium 
bimetallic cluster, Al,Na 

Ishikawa, Y., see V. Keshari 

Islampour, R., see M. Hayashi 

Ito, A., T. Morikawa and T. Takahashi, Photo-induced polymerization and oxidation of 
Co observed by photoelectron spectroscopy 

Ito, M., see M. Mimuro 

Ito, S., see H. Sekiya 

Ito, Y., see K. Yamasaki 

Itoh, I., see M. Yagi 

Itoh, M., see H. Mukaihata 

Itoh, M., see R. Takasu 

Ivanov, A.I. and V.A. Mikhaylova, The effect of a magnetic field on outer-sphere electron 
transfer 

Iwata, S., see M. Hiyama 
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215 (1993) 622; 220 (1994) 219 


217 (1994) 387 


216 (1993) 231 
219 (1994) 53 
217 (1994) 503 
214 (1993) 271 
220 (1994) 40 
216 (1993) 67 


217 (1994) 131 


212 (1993) 551 
215 (1993) 97 
217 (1994) 283 
214 (1993) 603 


211 (1993) 183 
214 (1993) 333 


212 (1993) 604 
215 (1993) 214 
215 (1993) 214 
217 (1994) 393 
217 (1994) 436 


211 (1993) 1 


220 (1994) 29 


219 (1994) 416 
211 (1993) 65 
212 (1993) 547 


213 (1993) 527 
218 (1994) 406 
213 (1993) 465 


211 (1993) 333 
213 (1993) 576 
215 (1993) 499 
215 (1993) 483 
211 (1993) 179 
211 (1993) 140 
217 (1994) 478 


212 (1993) 697 
211 (1993) 319 
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Jackson, W.M., see M. Gong 

Jackson, W.M., see X. Song 

Jackson, W.M., see V.R. Morris 

Jacobs, A., H.-R. Volpp and J. Wolfrum, Reaction dynamics, OH energy partitioning, and 
OH product angular momentum alignment studies) H+H,O-~OH+H), versus 
H+CO,—OH+CO 

Jacobs, W.P.J.H., see M.J.P. Brugmans 

Jacobsen, S.M., see H. Eilers 

Jacques, P., see E. Vauthey 

Jaeger, C., see M.E. Smith 

Jager, W., see S. Schneider 

Jahn, L.G., see J.P. Culver 

Jakobi, M., see J. Fulara 

Jamali, J.B., see K. Mukai 

James, A.M., P. Kowalczyk and B. Simard, First observation of the VNb molecule 

James, G.K., see 1. Kanik 

Janicke, M., see R.G. Larsen 

Jansen, G., B.A. Hess and P.E.S. Wormer, Theoretical investigation of the rovibrational 
fine-structure spectrum of Ar—NH in its electronic ground state 

Jansen, G., see J.G. Angyan 

Janssen, M.H.M., M. Dantus, H. Guo and A.H. Zewail, Femtosecond reaction dynamics 
of Rydberg states. Methyl iodide 

Janszky, J., P. Adam, An.V. Vinogradov and T. Kobayashi, Vibrational state shaping for 
selective laser chemistry 

Jaque, F., see U. Caldiiio G. 

Jasinski, J.M., Formation of gas-phase silyl radicals in the atomic hydrogen etching of silicon 

Jasra, R.V., N.V. Choudary, K.V. Rao, G.C. Pandey and S.G.T. Bhat, Far-IR spectro- 
scopic studies on zeolite NaCaA 

Jaszunski, M., T. Helgaker, K. Ruud, K.L. Bak and P. Jorgensen, MCSCF calculations of 
nitrogen NMR shielding constants using London atomic orbitals 

Jayannavar, A.M., see G.V. Raviprasad 

Jayatilaka, D., Analytic SCF third and fourth derivatives with model potentials 

Jeevarajan, A.S., L.D. Kispert and X. Wu, Spectroelectrochemistry of carotenoids in solution 

Jemmis, E.D., see G. Subramanian 

Jena, P., see S.N. Khanna 

Jenkin, M.E., see T.J. Wallington 

Jensen, J.0., see P.N. Krishnan 

Jensen, V.R. and P.E.M. Siegbahn, The Ziegler—Natta olefin insertion reaction for cationic 
metals 

Jeung, G.-H., see T. Leininger 

Jiang, B., see W. Sun 

Jiao, J., see S. Seraphin 

Jiménez-Mier, J., see S.J. Schaphorst 

Jin, S., see J.D. Head 

Jishi, R.A., see J.M. Holden 

Joachim, C., see C. Chavy 

Jochims, H.W., see E. Riihl 


218 (1994) 383; 


214 (1993) 569; 


217 (1994) 210 
217 (1994) 216 
220 (1994) 448 


218 (1994) 51 
217 (1994) 117 
212 (1993) 109 
215 (1993) 264 
219 (1994) 75 
219 (1994) 433 
214 (1993) 431 
211 (1993) 227 
214 (1993) 559 
216 (1993) 512 
211 (1993) 523 
214 (1993) 220 


214 (1993) 103 
219 (1994) 267 


214 (1993) 281 


213 (1993) 368 
213 (1993) 84 
211 (1993) 564 


211 (1993) 214 


220 (1994) 154 
220 (1994) 353 
212 (1993) 18 
219 (1994) 427 
217 (1994) 296 
219 (1994) 479 
211 (1993) 41 
217 (1994) 311 


212 (1993) 353 
220 (1994) 345 
218 (1994) 515 
217 (1994) 191 
213 (1993) 315 
212 (1993) 32 
220 (1994) 186 
219 (1994) 502 
211 (1993) 403 
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Johnson, A.E., S. Kumazaki and K. Yoshihara, Pump-—probe spectroscopy and exciton dy- 
namics of J aggregates at high pump intensities 

Johnson, B.G., see K. Raghavachari 

Johnson, B.G. and M.J. Frisch, Analytic second derivatives of the gradient-corrected den- 
sity functional energy. Effect of quadrature weight derivatives 

Johnson, B.G., see P.M.W. Gill 

Johnson, B.G., J.A. Pople, P.M.W. Gill and D.J. Fox, Reply to Comment on “Computing 
molecular electrostatic potentials with the PRISM algorithm” 

Johnson, B.G., P.M.W. Gill and J.A. Pople, A rotationally invariant procedure for density 
functional calculations 

Johnson, K.H., see T.S. Smit 

Johnson, M.A., see M.A. Buntine 

Johnson, M.R., see S. Clough 

Johnson, P.D., see M. Neeb 

Johnson, R.D., see C.-H. Park 

Jonas, J., see S. Xu 

Jones, A.C., M.J. Dale, G.A. Keenan and P.R.R. Langridge-Smith, Photoionisation and 
photodissociation of laser-vaporised metallotetraphenylporphyrins 

Jones, J.D., see D.A. Butler 

Jones, R.B., S.L. Allman, K. Tang, W.R. Garrett and C.H. Chen, Neutralization of nega- 
tively charged oligonucleotides 

Jongma, R.T., see G. Meijer 

Jonker, M., see G. van den Hoek 

Jordan, K.D., see C.J. Tsai 

Jordan, K.D., see K. Kim 

Jorgensen, P., see R. Kobayashi 

Jorgensen, P., see Y. Luo 

Jorgensen, P., see M. Jaszunski 

Joslin, C.G., J. Yang, C.G. Gray, S$. Goldman and J.D. Poll, Infrared rotation and vibra- 
tion-rotation bands of endohedral fullerene complexes. K* @Cgo 

Joslin, C.G., C.G. Gray, J.D. Goddard, S. Goldman, J. Yang and J.D. Poll, Infrared rota- 
tion and vibration-rotation bands of endohedral fullerene complexes. He @C go 

Joslin, C.G., C.G. Gray, S$. Goldman, J. Yang and J.D. Poll, Raman spectra of endohedral 
fullerenes. Li* @Cxo 

Joutsensaari, J., see A.S. Gurav 

Jouvet, C., see S. Martrenchard-Barra 

Jovanic, B.R., Lj.D. Zekovic and B. Radenkovic, Theoretical calculations of the pressure- 
induced shift of a photoacoustic phase signal in alexandrite (BeAl,O,:Cr’* ) 

Judeinstein, P., P.W. Oliveira, H. Krug and H. Schmidt, Dynamics of the sol-gel transition 
in organic—inorganic nanocomposites 

Jug, K., see T. Kar 

Jullien, S., J. Lemaire, S. Fenistein, M. Heninger, G. Mauclaire and R. Marx, Radiative 
lifetimes of Xe* and Kr* in their *P, ,. spin-orbit states 

Jungwirth, P. and R. Zahradnik, Is the water-induced potential of mean torsion of n-butane 
transferable to longer n-alkanes? 

Jungwirth, P. and R. Zahradnik, The entropy driven hydrophobic effect as a function of 
solute—solvent interactions. A molecular dynamics study 


214 (1993) 357; 


211 (1993) 94; 215 (1993) 576; 


211 (1993) S11 
220 (1994) 385 


216 (1993) 133 
217 (1994) 65 


218 (1994) 595 


220 (1994) 377 
212 (1993) 525 
216 (1993) 471 
211 (1993) 637 
212 (1993) 205 
213 (1993) 196 
218 (1994) 329 


219 (1994) 174 
217 (1994) 423 


212 (1993) 451 
217 (1994) 112 
215 (1993) 461 
213 (1993) 181 
218 (1994) 261 
219 (1994) 30 
213 (1993) 356 
220 (1994) 154 


211 (1993) 587 
213 (1993) 377 
215 (1993) 144 
218 (1994) 304 
215 (1993) 291 
216 (1993) 47 


220 (1994) 35 
214 (1993) 615 


212 (1993) 340 
212 (1993) 211 


217 (1994) 319 
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Juvan, K.A., see J.L. Cheung 213 (1993) 309 
Jux, N., see A. Berman 211 (1993) 549 
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Kachanov, A.A., see A. Charvat 

Kaindl, G., see G. Remmers 

Kais, S., see D.J. Lacks 

Kajzar, F., C. Taliani, R. Danieli, S. Rossini and R. Zamboni, Wave-dispersed third-order 
nonlinear optical properties of Co thin films 

Kalcher, J. and A.F. Sax, Stabilities and stationary points for singlet and triplet states of the 
Si,H~ anion 

Kalcher, J., see M.C. Ernst 

Kalinowski, J., see G. Giro 

Kalontarov, L.I., Kinetic regularities for laser-induced thermal reactions of polymers 

Kalyuzhnyi, Yu.V., L.A. Protsykevytch and M.F. Holovko, Solution of the associative Per- 
cus-Yevick approximation for the n-component mixture of dimerizing hard spheres 

Kalyuzhnyi, Yu.V. and V. Viachy, Integral equation theory for highly asymmetric electro- 
lyte solutions 

Kamalov, V.F., I.A. Struganova and K. Yoshihara, Time-resolved emission spectra of the 
BIC J-aggregate at low temperature 

Kamalov, V.F., L.A. Struganova, T. Tani and K. Yoshihara, Temperature dependence of 
superradiant emission of BIC J-aggregates 

Kamaras, K., L. Akselrod, S. Roth, A. Mittelbach, W. Hénle and H.G. von Schnering, The 
orientational phase transition in C,o films followed by infrared spectroscopy 

Kaminskii, A.A., see U. Caldifio G. 

Kandori, H., K. Yoshihara, H. Tomioka, H. Sasabe and Y. Shichida, Comparative study of 
primary photochemical events of two retinal proteins, bacteriorhodopsin and halorho- 
dopsin, by use of subpicosecond time-resolved spectroscopy 

Kandori, H. and H. Sasabe, Excited-state dynamics of a protonated Schiff base of all-trans 
retinal in methanol probed by femtosecond fluorescence measurement 

Kanematsu, Y., see J.S. Ahn 

Kanik, I., J.M. Ajello and G.K. James, Extreme ultraviolet emission spectrum of CO, in- 
duced by electron impact at 200 eV 

Kanosue, S., see Y.J. Haya 

Kaplan, I.G., see R. Santamaria 

Kar, T. and K. Jug, The remarkable stability of the LiBH, and HBeBH, dimers. B=B double 
bond or multi-center bonds? 

Kar, T., P.K. Nandi and A.B. Sannigrahi, Bonding in beryllium carbonyls 

Karawajczyk, A., see P. Erman 

Karna, S.P., A “direct” time-dependent coupled perturbed Hartree—Fock—Roothaan ap- 
proach to calculate molecular (hyper )polarizabilities 

Karthauser, J., see I.R. Sims 

Karwasz, G., R.S. Brusa, A. Gasparoli and A. Zecca, Total cross-section measurements for 
e~-CO scattering: 80-4000 eV 

Kasemo, B., see M. Rinnemo 

Kasuya, A., see Y. Saito 

Katayama, D.H., see J.M. Thomas 

Kato, S., see S. Ten-no 

Katoh, T., see M. Mimuro 

Kaufman, J.J., see S. Roszak 

Kauppi, E., see J. Nieminen 


4) 


214 (1993) 495 
214 (1993) 241 
218 (1994) 229 


217 (1994) 418 


215 (1993) 601 
216 (1993) 189 
211 (1993) 580 
217 (1994) 222 


215 (1993) 1 
215 (1993) 518 
213 (1993) 559 
220 (1994) 257 


214 (1993) 338 
213 (1993) 84 


211 (1993) 385 


216 (1993) 126 
215 (1993) 336 


211 (1993) 523 
216 (1993) 231 
218 (1994) 395 


214 (1993) 615 
220 (1994) 133 
215 (1993) 173 


214 (1993) 186 
211 (1993) 461 


211 (1993) 529 
211 (1993) 60 
212 (1993) 379 
214 (1993) 250 
214 (1993) 391 
213 (1993) 576 
215 (1993) 427 
217 (1994) 31 
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Kauppinen, E.I., see A.S. Gurav 

Kawai, A., Y. Kobori and K. Obi, Time-resolved ESR spectra of the a-hydroxybenzyl—amine 
complex 

Kawai, M., see J. Yoshinobu 

Kawai, M., see N. Takagi 

Kawamori, A., see S.A. Dzuba 

Kawasaki, M., see M. Ohashi 

Kaya, K., see K. Hoshino 

Kaya, K., see A. Nakajima 

Kedzierski, W., J.B. Atkinson and L. Krause, Laser-induced fluorescence from the *I1, (4 *P, 
4 °P) state of Zn, 

Kedzierski, W., J. Supronowicz, A. Czajkowski, M.J. Hinek, J.B. Atkinson and L. Krause, 
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219 (1994) 81 


220 (1994) 286 
212 (1993) 379 


219 (1994) 36 
213 (1993) 211 
212 (1993) 253 
220 (1994) 35 
217 (1994) 513 
217 (1994) 451 
215 (1993) 433 


217 (1994) 293 
216 (1993) 613 


215 (1993) 528 
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218 (1994) 479 
214 (1993) 203 


219(1994) 1 
218 (1994) 563 
214 (1993) 22 
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Orti, E., see M.C. Piqueras 
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215 (1993) 45 
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212 (1993) 155 
212 (1993) 163 
213 (1993) 509 
214 (1993) 467 
216 (1993) 319 
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215 (1993) 179 
215 (1993) 681 
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211 (1993) 175 
214 (1993) 227 
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219 (1994) 452 
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213 (1993) 101; 214 (1993) 527; 215 (1993) 505 
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213 (1993) 189 
216 (1993) 180 
218 (1994) 287 
214 (1993) 402 
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211 (1993) 15 
220 (1994) 197 
212 (1993) 247 
218 (1994) 100 


212 (1993) 64 


216 (1993) 173 
211 (1993) 214 
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216 (1993) 167 


212 (1993) 12 
219 (1994) 379 
213 (1993) 610 


213 (1993) 196 


212 (1993) 505 
218 (1994) 537 


211 (1993) 618 
215 (1993) 461 
217 (1994) 112 


213 (1993) 613 
214 (1993) 208 


218 (1994) 544 
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216 (1993) 341 
215 (1993) 395 
215 (1993) 209 
213 (1993) 59 
212 (1993) 518 
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Philipp, R., see K. Chu 
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220 (1994) 14 


220 (1994) 433 
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217 (1994) 471 
220 (1994) 345 
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219 (1994) 484 
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213 (1993) 139 
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218 (1994) 100 
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218 (1994) 377 


216 (1993) 606 
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219 (1994) 15 
214 (1993) 495 
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213 (1993) 75 
215 (1993) 641 
215 (1993) 607 


213 (1993) 412 
220 (1994) 46 


212 (1993) 512 
219 (1994) 469 
214 (1993) 536 
212 (1993) 685 


219 (1994) 107 
219 (1994) 207 
212 (1993) 654 
213 (1993) 32 
216 (1993) 87 
215 (1993) 114 
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Poluektov, O.G., see M. Matsushita 
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211 (1993) 587; 213 (1993) 377; 


214 (1993) 357; 
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215 (1993) 319 


214 (1993) 583 
215 (1993) 264 
212 (1993) 458 
214 (1993) 220 
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213 (1993) 509 
213 (1993) 522 


214 (1993) 125 
217 (1994) 393 
215 (1993) 509 


213 (1993) 158 
215 (1993) 97 


219 (1994) 366 
220 (1994) 14 
219 (1994) 181 
213 (1993) 522 
212 (1993) 611 


216 (1993) 348 
213 (1993) 619 
215 (1993) 144 
218 (1994) 183 
214 (1993) 349 
215 (1993) 199 


214 (1993) 333 
213 (1993) 503 
216 (1993) 41 
214 (1993) 183 
220 (1994) 385 
217 (1994) 65 
220 (1994) 377 
217 (1994) 249 


215 (1993) 636 
213 (1993) 321 
211 (1993) 364 
215 (1993) 561 
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Pratt, S.T., see E.F. McCormack 
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212 (1993) 534; 
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Pyne, C.H., see A. Carrington 
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217 (1994) 582 
218 (1994) 467 
218 (1994) 454 


214 (1993) 553 
220 (1994) 267 
214 (1993) 438 
212 (1993) 289 
220 (1994) 461 
215 (1993) 1 
220 (1994) 64 
216 (1993) 247 
220 (1994) 23 
214 (1993) 241 
214 (1993) 125 
212 (1993) 473 
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212 (1993) 434 
213 (1993) 122 
215 (1993) 228 
213 (1993) 207 
211 (1993) 461 


214 (1993) 563 
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211 (1993) 53 


219 (1994) 421 
215 (1993) 173 
217 (1994) 123 
216 (1993) 47 
212 (1993) 705 
214 (1993) 183 


214 (1993) 357 


220 (1994) 385 
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218 (1994) 295 
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212 (1993) 81 
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212 (1993) 205 
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211 (1993) 613 
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215 (1993) 125 
215 (1993) 109 
215 (1993) 109 
217 (1994) 375 
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215 (1993) 367 
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215 (1993) 301 
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213 (1993) 139 
211 (1993) 461 
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216 (1993) 519 
216 (1993) 81 


214 (1993) 315 


214 (1993) 321 
218 (1994) 485 
218 (1994) 43 
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213 (1993) 619 
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213 (1993) 181 
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220 (1994) 29 
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217 (1994) 381 


215 (1993) 264 
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219 (1994) 397 
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Mossbauer Studies of Surface Layers 


By G.N. Belozerski 


Studies in Physical and Theoretical Chemistry Volume 81 


Mossbauer spectroscopy has 
evolved as one of the few methods 
available for investigation of solids 
differing in depth by several orders 
of magnitude. This recent develop- 
ment has made the problems of sur- 
face investigation and the study of 
separate layers amenable to investi- 


gation. The parameters of the hyper- 


fine interaction derived from the 
Méssbauer spectra provide valuable 
information on the chemical bond 
character and on magnetic proper- 
ties of surface layers as well as on 
the change of the properties with 
the depth from the outermost sur- 
face layer. it is possible to carry out 
quantitative phase analysis and to 
use the technique to study different 


transformations in the solid which re- 


sult from external effects under a 
wide range of temperatures and 
pressures. 

This book is one of the first attempts 
at a consistent presentation of the- 
oretical and practical problems of 
the use of Méssbauer spectroscopy 
to study solid surfaces, its applica- 
tions, and development. The appii- 
cations include: surface studies with 
hyperfine probes in the following 


fields: oxidation and corrosion of me- 


tals and alloys: passivating and pro- 
tective Coatings: physics of metals: 
annealing and quenching, mechan- 
ical and chemical treatment, ion im- 
plantation and laser treatment; 
texture of near-surface layers. 
Méssbauer spectroscopy is one of 
the best methods for in situ charac- 
terization of solid/solid and solid/sol- 
ution interfaces. It lends itself to in 
Situ studies of surfaces under vari- 
ous Coatings and processes, sur- 
face magnetism and the effect of 
the gas phase on the properties of 
the surface layers and the structure 
and magnetic properties of epitax- 
ially grown monolayers on the sur- 
face of oriented single crystals. 





Contents: Preface. 1. Physical 
Concepts of the Method. General 
Aspects of Méssbauer Spectros- 
copy. Hyperfine interactions and 
Line Positions in Méssbauer Spec- 
ta. Relative intensites of Spectral 


Experiments with Detection of Char- 
acteristic X-rays. A Theory of Back- 


trons. The interaction of Electrons 
with Matter Following Mossbauer 


tion of the Electron Beam. Theory of 
CEMS Based on Elementary Elec- 
tron Interactions. Depth Selective 
Conversion Electron Méssbauer 
Spectroscopy. B-Spectra and 


Weight Functions for DCEMS. Struc- 


ture Determination of Near Surface 





a Proportional 
Counters as Electron Detectors in 
CEMS. Depth Selection by Means 
of Proportional Counters. Analysis 
of Thin Layers under Total External 
Reflection of Méssbauer Radiation. 
Other Methods of Detection in 
CEMS. Channeltrons and the Detec- 
tion of Very-Low Energy Electrons. 


of Metals. Spin Texture Studies of 
Surface Layers. Some Other Appli- 
cations. References. Variables and 
Abbreviations (alphabetic). index. 
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Inorganic Polymeric Glasses 


By R.C. Ropp, Warren, NJ, USA 


Studies in Inorganic Chemistry Volume 15 


The author describes a novel 
method of preparing 
hydrolysis-stable non-silicate 
glasses which is based on 
experimental work accomplished 


over the past twenty years. As such, 


the method is the beginning of a 
new approach to glass-making by 
the use of a molecularly- 
polymerizable precursor. 

The book elucidates the technical 
details required to produce such 
molecularly-polymerized glasses 
from carefully prepared inorganic 
molecular monomers. Essentially, 
only silicate-based glasses have 
been known to be stable, whereas 
non-silicate glasses could not be 
attributed with such properties. 
Such glasses have, therefore, not 
found widespread usage in industry. 
The new phosphate glasses 
described here exhibit stabilities 
superior to many of the silicate 
glasses. 

Researchers in glass and glass 
properties will find this volume 
extremely useful and those involved 
in organic polymers will be intrigued 
by the similarities and disparities of 
the two systems. 

Contents: 1. introduction to 
Silicate Glass Technology. 
Glass and Antiquity. The Glassy or 
Vitreous State. Glass Formers and 
Glass Compositions. The 
Manufacture of Silicate-Based 
Glasses. Forming and Finishing 
Operations. Thermal Processing 
and Properties of Silicate Glasses. 
Inherent Properties of Glass. 
Silicate Glass Products Currently 
being Manufactured. 

2. Introduction to Polymeric 
Glasses. 

Prior Attempts to Prepare Stable 
Phosphate Glasses. Structural 





Units in Glass. Basis for Chain 
Structure of Polymerized 
Phosphates. Prior Attempts to 
Prepare Phosphate Glasses by the 
Melting of Stoichiometric 
Compounds. Crystalline Salt 
Monomers for Stable Phosphate 
Glass Preparation. 

3. Factors Contributing to the 
Preparation of Stable Phosphate 
Glasses. 


Anomalous Recrystallization of 
Polymeric Calcium Phosphate 
Glass. Abnormal Strain Relief 
Behavior of Polymeric [Ca(POs)a|n 
Glass. The Effect of Melt Hold Time 
on Glass Points. Measurement of 
Hydrolysis Stability of Polymerized 
Glasses. Effects of Purity and Melt 
Hold Time on Hydrolysis Stability of 
Polymerized Glasses. Effect of Melt 
Hold Time on Melt Viscosity. Effect 
of Excess HaPOx on the Reaction 
Paths of Monobasic Salts. Effect of 
Ca/P Ratios on Stability of 
Polymerized Glass Compositions. 
Other Polymerized Alkaline Earth 
Phosphate Glasses. Effect of 
Crucibles Used to Hold the Melt 
during Polymerization. The 
Combined Effects of Purity and 
MHT upon Polymerization. 

4. Further Aspects of 
Polymerized Phosphate Glasses. 
The Impurity Phase-Segregation 
Phenomenon. Phase Separation as 
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a Function of “Min [CaM(POs3)2}n 
Glass. Physical Properties of Fully 
Polymerized Phosphate Glasses. 
Elimination of Striae and Other 
Optical Defects. Spectral Properties 
and Ultraviolet Transparency. 
Internal Diffusion Mechanisms and 
Modes of Chemical Attack. Optimal 
Methods of Purification. Other 
Inorganic Polymeric Glasses. 


Nuclear Waste Sources. History of 
Glass as a Nuclear Waste 
Encapsulent. Polymeric Phosphate 
Glass and Nuclear Waste 
Encapsulation. Properties of a 
Polymeric Phosphate Glass 
Containing Nuclear Waste. 
Luminescent Polymeric Phosphate 
Glass and its Applications. Other 
Potential Uses of Polymeric Glass. 
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Dynamics of 


Excited Molecules 


Edited by Kozo Kuchitsu 


Studies in Physical and Theoretical Chemistry Volume 82 


The physical and chemical 
properties of the molecular 
species reviewed in this book, and 
sometimes the species 
themselves, had been postulated 
or predicted but their exact details 
remained essentially unexplored 
for decades. The recent advances 
in chemical physics (such as laser 
spectroscopy and quantum- 
theoretical calculations) have 
provided techniques for their 
unambiguous identification. 
Accurate data on their structures 
and dynamics are now available. 
Such information is indispensable 
for detailed discussion on the 
various properties of molecules 
and the mechanisms of 
intermolecular interactions and 
chemical interactions. 


Information on the dynamics of 
excited molecules constitutes a 
firm basis of modern chemistry 
and physics. Moreover, it is of 
paramount importance in various 
fields of basic and applied 
sciences where chemical reactions 
play important roles: atomic and 
molecular physics, atmospheric 
and environmental science, space 
science, materials science, and 
biology. 

This book contains 13 review 
articles on 

(1) the techniques for production 
and identification of excited 
molecules in the gas phase, 
condensed phases, and 
intermediate phases 
(intermolecular complexes and 
atomic or molecular microciusters) 
(2) their structures and dynamics 
(internal reactions) observed 





mainly by spectroscopic 
experiments 
(3) their important roles in 
chemical processes. The target 
chemical species range from 
diatomics to relatively complicated 
aromatics in a variety of electronic 
and vibrational excited states, 
many of them being nonrigid or 
short-lived molecules, radicals, 
and positive or negative ions. 
Contents: 
1. Dynamics of excited molecules. 
An introduction (K. Kuchitsu, 
S. Tsuchiya). 

. Infrared diode laser and 
microwave kinetic spectroscopy 
(H. Kanamori et al.). 

. Free jet infrared spectroscopy of 
weakly bound complexes 
(M. Takami et a/.). 

. Large-amplitude motions of 
aromatic molecules as studied by 
supersonic jet spectroscopy 
(M. Ito). 

. Decay processes of inner-shell 
photoexcited molecules (Y. Sato) 

. Dynamics of superexcited 
molecules (Y. Hatano). 

. Vibrational dynamics in highly 
excited polyatomic molecules 
(K. Yamanouchi, S. Tsuchiya). 
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10. Excited-state electron 
donor-acceptor interaction of 
jet-cooled organic molecules 
(M. Itoh, O. Kajimoto). 

11. Gas-phase cluster ions: 
stability, structure and solvation 
(K. Hiraoka, S. Yamabe). 

12. Chemistry of gas-phase 
microciusters (K. Kaya, 

T. , 

13. Transient ESR spectroscopy of 
short-lived triplet states and 
radicals (N. Hirota, S. Yamauchi). 

14. Spectroscopic studies of radical 
ions in polyatomic matrices 
(T. Shida ef al.). 
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The number of physico-chemi- 
cal investigations of surfactants 
in solution, whether aqueous or 
nonaqueous, has dramatically 
increased in recent years. How- 
ever, literature reports on sur- 
factants in solutions are 
scattered over a plethora of 
scientific journals and books 
which differ widely in scope 
and readership. Such data are 
often difficult to retrieve be - 
cause there have been no syste- 
matic compilations, with the 
exception of those for CMCs 
and for micelle aggregation 
numbers. 


The present compilation meets 
that need by covering, as com- 
pletely as possible, the physico- 
chemical properties of selected 
series of homologous surfac- 
tants. These surfactants are in 
most Cases isomerically pure, 
are well-known, and have been 
used in numerous academic ond 
industrial studies. The proper- 
ties include aggregation num- 
ber, cloud point, CMC, 
'3C_NMR, correlation length, 
counterion binding, density, 
enthalpy of micelle formation, 
entropy of micelle formation, 
Gibbs’ free energy of micelle 
formation, head group area, 
"H-NMR, hydration number, 
Krafft temperature, melting 
point, micelle radius, micro- 
scopic viscosity, miscibility 
curve, partial molar volume, 








phase inversion temperature, re- 


fractive index, self- diffusion 
coefficient, surface tension, and 
upper critical temperature. The 


book also contains two- and three- 


component phase diagrams of 
many nonionic surfactants. 


The solvent is water in most 
cases; however, some data refer 
to properties in D20, electro- 
lyte solutions, and nonaqueous 
solvents. The variables are tem- 
perature and concentration. 
Where possible, the method of 
measurement is given. Data on 
the purity of the compounds 
and the accuracy of the meas- 
urement methods are not in- 
cluded, as these can easily be 
found in the original sources, 
which mostly date from the 
period 1970-1991 and are given 
at the end of each chapter. The 
Index section contains a com- 
pound index, a property index, 
a symbol index and a cross 
index which facilitate easy 
access to the data. 
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